Antinociceptive involvement of substance P in the spinal cord of mice: dose effects of substance P on the behavior elicited by intrathecally administered NMDA.
The functional interaction between substance P (SP) and N-methyl-D-aspartate (NMDA) was studied to clarify the diversity of the roles of SP in nociceptive processes at the spinal level in mice. Behavioral responses elicited by intrathecal co-administration of NMDA (0.25 nmol) with various doses of SP (0.3-12 pmol) were observed for 1 min. The high dose of SP (12 pmol) potentiated NMDA-induced responses, which consisted of caudally directed licking and biting, while the low dose of SP (1 pmol) significantly reduced the responses by 40% compared to control mice administered NMDA alone. The antinociceptive effect of the low dose of SP was negated by co-administration of the opioid receptor antagonist naloxone. Furthermore, the antinociception produced by SP was present in mice pre-treated with systemic administration of capsaicin during the neonatal period. These results suggest that one of the roles SP plays at the spinal level is an involvement in antinociception. The activities of excitatory dorsal horn neurons are considered to be inhibited by endogenous opioid peptides released from inhibitory dorsal horn neurons directly stimulated by SP.